> with(LinearAlgebra) :
> phi[l] := xi —piecewise(xi >-1andxi <0, (1 +xi)-(1 +2-xi),xi >0andxi <1, (1
—xi)-(1 —2-x1)) :

> phi[2] :=x1 —>piecewise(xi Z-% and xi < %, (I +2-x1)-(1 —2- Xi)) :
— , L L 3L .
> X-—Matrlx(S,l,[O 1°2° 4 ,L).
L ...
> h= > L=1:
> Phi —Matrzx(S,l, [phl[l]( hl’l ),phl (x X12.1] )
. x—X[3,1] x—X[4,1] x—X[51] )
L) (=1L (=050 ),
> plot([Phi[1, 1], Phi[2, 1], Phi[3, 1], Phi[4, 1], Phi[5, 1]],x=0..1) :

> Rigidez := proc( m, EA); locali, j, M,

description "obtéem a matriz de rigidez";

M := Matrix(m, m);

Jorifrom 1 tomdo

for j from 1 tom do

MIi,j] = EA-int(diff (Phi[i+ 1, 1], x)-diff (Phi[j + 1,1],x),x=0..L);
end do;

end do;

return M,

end proc:

K = Matrix(4,4) :

K = Rigidez(4, 1e7) :

Carga = proc(m, p0, F3, F5);locali, F;

description "obtem o vetor de carga";

F = Matrix(m, 1);

for ifrom 1 tomdo F[i, 1] :== int(p0-(1 —x)- Phi[i+1,1],x=0..1); end do;
F[2,1] F[2,1] + F3;

Fl4,1] F[4,1] + F5;

return F;

end proc:

> f = Matrix(4, 1) :

=> f = Carga(4, 1.0e4, 1.0e4, 1.0e4) :

| > U := Multiply(MatrixInverse(K), f) :

> u:=Phi[1,1]-0 + Phi[2,1]-U[1,1]+Phi[3,1]-U[2, 1]+ Phi[4,1]-U[3, 1]+ Phi[5, 1]
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U4, 1]:
L 2 2
= > <=, (¥ —=3-L- . E-
> Uexata := pzecewzse(x 0 and x 26 L (pO (¥ =3-L-x+3-L7) +12-F-L),x
L 1 2
>2andx_L, CLE (pOx(x 3xL+3L)+3FL(2x+L)))

;> uexata = subs(p0=1.0e4, F=1.0e4, L=1, EA=1.0e7, Uexata) :
> plot([u, uexatal,x=0..1,y=0..0.002);
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